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With regards to the long-standing conundrum of the growth-debt relationship, and the ongoing 
debt crisis in some economies, three basic questions are considered; what is the effect of public 
debt on economic growth? Why do some countries comparatively carry high public debt yet 
there is no damaging effect on their economy? And when is a country vulnerable in terms of its 
debt?  
In this paper, I primarily assess the effect of public debt on economic growth in the long-run 
using a panel of sixty developed and developing countries from 1970-2011. With growth 
regression as the main estimation approach, I cogitate extensively on the determinants of 
growth as well as key methodological issues if not dealt with, can have a significant influence 
on the results. The results suggest a positive but insignificant relationship between government 
debt and economic growth. On average, 10 percentage points increase in initial government 
debt is linked to an increase in subsequent growth of around 0.0006 percent per year, but 
insignificant to cause any change.  
This paper also shows that the structure of debt can be as important as the debt-to-GDP level 
when dealing with the growth-debt nexus and that it is the debt structure which explains why 
some countries have higher debt-to-GDP levels yet do not fail economically. Notwithstanding 
this, I also show that a country with high debt stocks, high primary budget deficit, and a wide 
gap between interest rates and growth is susceptible to crisis when it comes to public debt.  
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Chapter 1 Introduction 
 
1.1 Background 
Policymakers are spending exceptionally huge sums of money to fix their economies. It also 
seems public debt is shaping the economy of some countries. A key issue relates to the kind of 
relationship that exists between government debt and growth. A summary of all the existing 
studies concerning this subject reveals that there is no consensus or agreement on the growth-
debt relationship. A notable and recent paper by Reinhart and Rogoff suggests that above a 
particular threshold, debt/GDP level has a damaging effect on growth. Other distinguished papers, 
however, propagate an opposing view to this assertion. For instance, Herndon, Michael Ash, and 
Pollin (2013), argue that the public debt and growth relationship varies significantly depending 
on the time period and country. Andrea Pescatori, Damiano Sandri, and John Simon (2014), also 
stress that there is no evidence of a specific debt threshold above which growth possibilities are 
significantly compromised. They show that the “debt trajectory can be as important as the debt 
level in understanding future growth prospects, since countries with high but declining debt 
appear to grow equally fast as countries with lower debt.”  
 
Much as this discussion is vital and weighty among policymakers, it is imperative for us to know 
that recent and ongoing predicaments in some economies notably Greece and Portugal provide 
equally important issues that are worth discussing: Why do some countries comparatively carry 
higher public debt yet do not buckle? And when is a country vulnerable in terms of its public 
debt?  
 
The truth is, simply looking at government debt as a share of GDP can misinform. Sometimes, 
prudence requires a careful consideration of the debt structure not the debt level. Japan’s debt to 
GDP ratio remain as high as 245%. Greece, Italy, Portugal, and the United States account for a 
debt to GDP ratio of 174%, 137%, 131%, and 106% respectively (Financial Times, Public 
Finance: A world of Debt,January2015). By figures, Japan looks like “king of debtors”; however, 
its economy is not crushing because of public debt. Unlike Portugal, its total education budget is 
less than the amount it spends on servicing debt. Moreover, it is not fighting hard to restore its 


















First, this paper makes a contribution to the current debate on growth and debt relationship by 
empirically assessing the impact government debt have on per capita GDP growth for a panel 
developed and developing economies from 1970–2011.  
Second, the study is complemented by a non-technical analysis of some countries’ debt 
sustainability where I try to explain the importance of a country’s debt structure when dealing 
with the growth-debt relationship. 
 
In the empirical estimation, I follow Kumar and Woo (2010) and use growth regression as the 
main estimation approach. The contributions made are that I increase the data set. That is, I 
extend the number of countries from 38 to 60 and also expand the time line by four more years. I 
run separate regressions for both developed and developing economies to assess whether 
different results can hold for different categories of market economies. I also combine results of 
other studies to shed light on the growth-debt nexus. Most importantly, instead of growth 
accounting, I complement this study with a debt sustainability analysis where I try to put 
plausible explanation to recent predicaments in some economies and possibly shift attention from 
the widely-watched debt to GDP level to the structure of debt.   
 
The results suggest a positive but insignificant relationship between initial government debt and 
subsequent growth. On average, 10 percentage points increase in initial government debt is 
associated with an increase in per capita GDP of around 0.0006 percent per year, however, not 
significant enough to cause the change. 
In the non-technical analysis, I argue that looking only at debt-to-GDP level without carefully 
analyzing the debt structure is misleading and that one cannot make any meaningful conclusion 






















The remaining part of the paper is arranged as follows: Chapter 2 summarizes related existing 
studies. Chapter 3 depicts the data, the research approach and the estimation strategy. It also 
shows the main and a brief discussion based on the results. Chapter 4 depicts a non-technical 
analysis of some countries debt structure and sustainability. Chapter 5 concludes this paper. 
Four additional Appendices show a summary statistics of the data, Hausman test, source of data 
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Chapter 2 Literature Review 
 
2.1 Literature Review 
The issue of the growth-debt relationship is well documented due to its economic importance and 
influence. Until recently, most of these studies focused on the relationship between external debt 
and growth. A greater number of these papers suggest that there is a non-linear relationship 
between external debt and economic growth, with an adverse effect only after a particular 
threshold. For instance, Pattillo et al. (2002) suggest that the negative impact of external debt on 
per-capita GDP growth only happens above 35-40% of GDP. Clements et al. (2003) examine the 
same relationship and find that the threshold in the net present value of external debt is around 
20-25% of GDP. On the contrary, Schclarek (2004) finds no evidence to support the non-linear 
relationship. He uses a panel of 59 emerging countries from 1970-2002 and finds a linear 
negative impact of external debt on GDP per-capita growth.  
 
Focusing on gross government debt and growth relationship, Schclarek (2004) argues that there 
is no robust evidence supporting a statistically significant relationship. He uses a sample of 24 
industrial countries with data averaged over seven periods (five-year period each) from 1970-
2002 to make this assertion.  
 
A notable, recent, and path-breaking study by Reinhart and Rogoff (2010) intensifies the debate 
on the growth-debt nexus. They use a long historical data series to investigate GDP growth and 
inflation at different levels of government debt in developed and developing economies. The find 
that annual growth rate after inflation is 3.5 percent (average), when government debt is below 
90 percent debt-to-GDP ratio and 2.3 percent when the debt-to-GDP ratio is above 90 percent. 
Their findings, however, was not welcomed by everybody. Kumar and Woo (2010) argue that 
Reinhart and Rogoff‘s study only considers correlations between debt and growth. It ignores 
other determinants of growth and also does not take significant issues like reverse causality in to 
consideration. After all these concerns, Kumar and Woo (2010) still find a similar result (an 
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Cecchetti et al (2011) also find that beyond 96 percent of GDP, public debt has an adverse effect 
on growth leading them to conclude that “countries with high debt must act quickly and 
decisively to address their fiscal problems.”  
Just when almost everyone started to believe that the relationship between growth and debt is 
actually negative, Panizza and Presbitero (2012) by specifically tackling the issue of causality 
using instrumental techniques, reject the claim that high debt leads to lower growth. 
Herdon, Ash, and Pollin (2013), in their paper “A critique of Reinhart and Rogoff”, show that the 
average GDP growth rate over 90 percent debt-to-GDP ratio is in fact 2.2 percent, not -0.1 as the 
authors (Reinhart and Rogoff) claim. This makes the debate interesting and more open. Andrea 
Pescatori, Damiano Sandri, and John Simon (2014) find no evidence of any specific debt 
threshold above which economic growth possibility is significantly compromised. They argue 
that “the debt trajectory can be as important as the debt level in understanding future growth 
prospects, since countries with high but declining debt appear to grow equally fast as countries 
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Chapter 3 Data and Methodology 
The primary objective of this study is to assess the impact of total public debt on economic 
growth. In order to ascertain the objective, the variables of interest are real GDP, population, 
investment, government size, and gross public debt. A panel of sixty developed and developing 
economies is used to evaluate the objective. 
 
3.1 Source of data 
A secondary source of data is used in this study. Penn World Table version 8.0 serves as a source 
for variables such as real GDP, Investment, and Government. The variable of interest 
(government debt) is obtained from the World Economic Outlook (WEO) database. The World 
Development Indicators (WDI) also serves as source for other independent variables. A detailed 
list of all variables and their respective sources is shown in appendix 2.  
 
3.2 Research Approach (Growth Regression) 
The research approach used in the empirical estimation of this study is the growth regression. 
The conventional estimation strategy in the empirical analysis of growth is that a panel of 
countries is used and real per capita GDP growth is considered or assumed as the dependent 
variable. The independent variables are grouped in to two sets. The first set consists of initial per 
capita output, population growth rate and savings variables, as advanced or suggested by the 
Solow growth model. The other set includes any additional determinants of growth 
independently chosen by the researcher (Durlauf, 2001, “manifesto for a growth econometrics”).  
One apparent problem of the growth regression is the endogeneity of the various independent 
variables or regressors use to examine or model growth theories. Despite the widely use of 
instrumental variables to address the endogeneity issue, it is imperative to know that there is no 
real solution to the endogeneity problem in growth regressions and that one cannot really solve it 
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Dealing with reverse causality: 
One major issue that can have a significant impact on the result of this study is the reverse 
causality problem. That is, whiles I want to establish the possibility of public debt to have an 
effect on growth; it can also be the other way round where low growth leads to high debt. Even 
though there is no clear solution to this problem, I tackled it as good as possible to prevent the 
endogeneity problem from arising too strongly. Stemming from the fact that the “core set of 
growth determinants are mostly expressed in the initial conditions” (Kumar and Woo, 2010), I 
use the initial level of debt. With this, reverse causation is mitigated because the independent 
variables are taken at beginning of each period against the dependent variable which is an 




3.3 Estimation strategy 
Bosworth and Collins (2003) propose that some core set of explanatory variables have been 
confirmed to be consistent with economic growth and that the significance of other variables 
should be considered conditional on inclusion of the core set. According to Sala-i-Martin et al. 
(2004), among eighteen variables proven to be significantly correlated with growth, a small 
number were considered to be economic variables. They include real per capita GDP, Initial 
government consumption share, relative price of investment, primary school enrollment, and 
trade openness.  
 
Considering Bosworth and Collins (2003) proposition, and the findings of Sala-i-Martin et al. 
(2004), the following regressors are selected:  real GDP per capita (reflecting the convergence 
theory); human capital (based on average years of schooling (Barro andLee, 2012) and returns 
to education (Psacharopoulos, 1994)).Government size, as a measure of government 
consumption share of GDP). Moreover, I include trade openness (sum of export and import as a 
percent of GDP), Inflation as measured by CPI inflation, and Investment (which is considered 
as the proximate cause of growth). Banking crisis incidence is also included (based on Reinhart 
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To check the robustness of the result, parsimonious specification, where banking crisis is 
dropped as a regressor, is considered. Additional variable is also considered. This include fiscal 
deficit to take into account the finding that fiscal deficits are negatively associated with longer-
run growth (see Fischer, 1993 and Baldacci et al. 2004). 
It’s imperative to know that all the regressors or explanatory variables are measured at the 




3.4 Model specification 
The panel is from 1970 to 2011, and consists of nine non-overlapping five-year periods except 
for the last period spanning two years. Each period is a five-year time interval. 
 
The estimation equation is as follows: 
 
, − , = 	, + , + , +  + ,            
Where t depicts the end of a period and t- τ denotes the beginning of that period; i shows country; 
y is the logarithm of real per capita GDP; ν  is the country-specific fixed effect; , is an 
unobservable error term; Xi,t-τ is a vector of economic and financial variables; zi,t-τ is the initial 
government debt (in percentage of GDP). 
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3.5 Empirical Results 
3.5.1 Basic results 
The main results for a panel of sixty countries (advanced and emerging economies) are presented 
in Table 1 below. Columns 1–3 show that the coefficient of initial debt changes depending on the 
type estimation technique used. It remains positive when fixed effect and random effect are used 
with the values ranging from 0.0000107 to 0.0000603, but changes to negative when the Pooled 
OLS is used. However, the initial debt coefficients are insignificant irrespective of the estimation 
strategy. To determine the appropriate model for analysis, a Hausman test is performed. As 
detailed in appendix 1, the null hypothesis that neither the OLS nor random effect is the 
appropriate model for analysis is rejected (this applies to all the other tables). Therefore, the 
specific result for analysis based on the FE estimation technique in column 1 implies that a 10 
percent increase in initial government debt is associated with an increase in growth of per capita 
GDP of around 0.0006 percent per year; however, this evidence is insignificant.   
 
With regards to the other independent variables, the coefficients are of the predictable sings and 
also consistent with theory. For instance, the coefficient of initial per capita GDP is consistent 
with the absolute convergence theory (Lower initial GDP results in an increase in average growth 
rate). The rate of convergence is approximately 5.50%. Moreover, initial investment coefficient 
is consistent with most endogenous growth models, for instance, the AK growth model, which 
depict that investment rate has a positive effect on long-run growth rate. As expected, banking 
crisis is associated with lower growth. The estimation indicates that for each additional year 






























Table1. Main results -Growth and Initial Government Debt, 1970–2011 (5-year Period)                      
Sample: Developed and Developing Economies 
Dependent Variable: Real per Capita GDP Growth 
 (1) (2) (3) 
VARIABLES Fixed Effects Random Effects OLS 
    
Initial per capita real GDP -0.0550*** 0.00200 0.00338 
 (0.00779) (0.00336) (0.00230) 
Initial trade openness 5.57e-05 -3.35e-05 -2.66e-05 
 (0.000131) (2.33e-05) (2.56e-05) 
Initial human capital 0.0746*** -0.0335** -0.0354*** 
 (0.0262) (0.0159) (0.0129) 
Initial government size -0.282*** -0.0642 -0.0514*** 
 (0.0464) (0.0406) (0.0191) 
Initial inflation rate -0.00420 0.00101 0.00119 
 (0.00267) (0.00265) (0.00196) 
Initial Government debt 6.03e-05 1.07e-05 -1.96e-05 
 (7.05e-05) (5.85e-05) (5.09e-05) 
Initial investment                 0.0180 0.00194 -0.00190 
 (0.0214) (0.0207) (0.0228) 
Banking crisis -0.00500 -0.00174 0.000500 
 (0.00538) (0.00384) (0.00534) 
Constant 0.496*** 0.0386 0.0269 
 (0.0572) (0.0307) (0.0179) 
    
Observations 248 248 248 
R-squared 0.276 0.08 0.092 
Number of code 59 59  
 
• Robust standard errors are in parentheses. Level of significance: ***1 percent, ** 5 percent, *10 percent. 
• Hausman Test: If the probability value is significant, meaning less than 5 percent; we reject the null hypothesis that a 
particular model is appropriate for analysis. On the contrary, if the probability value is insignificant, meaning greater 
than 5 percent, we fail to reject the null hypothesis that a model is appropriate for analysis. I display the outcome of all 
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